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[001] This application claims benefit of U.S. Provisional Application No. 
60/477,040, filed June 10, 2003. 

[002] The present disclosure relates to the cosmetic use of poly-N-oc- and -N-e- 
lysine and ornithine compounds comprising a thiol function. The disclosure is also directed 
towards poly-N-a- and -N-e-lysine and ornithine compounds comprising a thiol function and 
also to cosmetic compositions containing the disclosed compounds. 

[003] Homooligomers and homopolymers based on polylysine (N-oc and N-e) are 
known in cosmetics, for example, in the context of fiber care (JP 2002 293 719) and of their 
antiseptic activity (JP 2001 328 920). 

[004] However, these compounds have ecotoxicity problems that greatly hinder 
their potential for application. It is also desirable to improve the remanence of these 
cationic polymers on the fiber. 

[005] Disclosed herein are polylysines that may form a remanent deposit on 
keratin materials, such as the hair, and that may also provide at least one good cosmetic 
property to keratin materials, such as the hair, for example, at least one good cosmetic 
property chosen from softness, smoothness, and better disentangling. 

[006] The present disclosure proposes a process for forming a remanent deposit 
on keratin materials, and for example, on keratin fibers, comprising applying to the keratin 
materials at least one compound of formula (I): 
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wherein: 
n is 3 or 4, 

P is different from P\ P and P' are 0 or 1 ; and 
wherein 

when P' is 0, then the adjacent -NH group is engaged in an N-e polymerization, 
when P is 0, then the adjacent -NH group is engaged in an N-a polymerization; and 
when P or P' is 1 , then R or FT is chosen from A-SH, wherein 



A is chosen from saturated and unsaturated, linear and branched C-1 to C-30 
hydrocarbon-based chains optionally interrupted with at least one entity chosen 
from: 

-hetero atoms and functions, such as NR 1? O, S, S=0, 0=S=0, Si, and C=0, 
wherein Ri is chosen from hydrogen, alkyl(C-1 to C-8), acyl(C-1 to C-8), alkyl(C-1 
to C-8)oxycarbonyl, alkyl(C-1 to C-8)aminocarbonyl, and halo radicals, and 

- aromatic and non-aromatic 5-, 6- or 7-membered rings optionally substituted 
with at least one group chosen from -COOH, -OH, -NH 2 , alkyl(C-1 to C- 
8)amino, acyl(C-1 to C-8)amino, acyl(C-1 to C-8)oxy, alkyl(C-1 to C- 
8)oxycarbonylamino, alkyl(C-1 to C-8)aminocarbonyloxy, halo, and alkyl(C-1 to 
C-8)aminocarbonyl groups; 



wherein R or R' may also be chosen from, in part, 

NH ~ 
_ll_ 

hydrogen, " 2 and the salts thereof, and 
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— C— NH— C— NH, 

II II 
NH NH 

and the salts thereof; 

• A may also be chosen from 5-, 6- or 7-membered aromatic and non-aromatic rings, 
optionally substituted with at least one group chosen from -COOH, -OH, -NH 2 , 
alkyl(C-1 to C-8)amino, acyl(C-1 to C-8)amino, acyl(C-1 to C-8)oxy, alkyl(C-1 to C- 
8)oxycarbonylamino, alkyl(C-1 to C-8)aminocarbonyloxy, halo, and alkyl(C-1 to C- 
8)aminocarbonyl groups; and 

• m ranges from 3 to 10,000. 

[007] For example, in the compound of formula (I), the degree of grafting with thiol 
function may be greater than or equal to 1%. 

[008] In addition, in the at least one compound of formula (I), for example, m may 
be greater than 5 and m may be less than 1 ,000. 

[009] The term "keratin material," as used herein, comprises the skin, the nails, and 
keratin fibers. The term "keratin fibers," as used herein, means head hair, the eyelashes, 
the eyebrows, and other hairs. The present disclosure is directed, for example, towards 
keratin fibers. 

[01 0] For the purposes of the present disclosure, the expression "remanent 
deposit on keratin fibers" means a continuous or non-continuous coating formed on a fiber, 
which remains present after at least one shampoo wash, for example, after five consecutive 
shampoo washes. 
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[01 1] In the definition given above for the phrase "remanent deposit on keratin 
fibers," the coating may be chosen, from a chemical viewpoint, from polylysines according 
to the present disclosure, used alone or mixed with other cosmetically active compounds. 

[012] For the purposes of the present disclosure, the term "coating" means an 
envelope formed at the surface of each fiber, for example, head hair, after drying the 
cosmetic composition. 

[013] The abbreviation "poly-N-a- and -N-e-lysine and ornithine" is used to 
denote, in combination, the derivatives poly-N-a-lysine, poly-N-a-ornithine, poly-N-e-lysine 
and poly-N-e-omithine. The abbreviation "poly-N-e-lysine and ornithine" is used to denote, 
in combination, the derivatives poly-N-e-lysine and poly-N-e-ornithine. The configuration of 
the lysine and the ornithine may be chosen from L and D enantiomers or a mixture of both 
L and D. 

[014] The "theoretical degree of grafting of thiol function" is defined herein as the 
theoretical percentage of lysine or ornithine units bearing the thiol function in the compound 
of formula (I). 

[015] In one embodiment, the compound of formula (I), i.e., the poly-N-a- and -N- 
e-lysines and ornithines of formula (I) comprising a thiol function, may further comprise at 
least one conventional cosmetic active agent. 

[016] Once the at least one compound of formula (I) has been deposited on the 
keratin material, the highly cationic nature of the at least one compound may lead to good 
adhesion of conventional anionic cosmetic active agents, for example, dyes, conditioners, 
moisturizers, emollients or sunscreens. However, these cosmetic active agents, when they 
are used alone, have very poor affinity for the keratin material. 
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[01 7] In another aspect of the present disclosure, the at least one compound of 
formula (I) may have covalent reactivity, for example, with the hair via the formation of 
disulphide bonds. This covalent reactivity may further reinforce the value for obtaining a 
substantial remanence on the fiber material, compared with cationic polymers without thiol 
functions. 

[018] In a further aspect of the present disclosure, poly-N-a- and -N-e-lysines and 
ornithines compounds of formula I may be used in combination with at least one 
conventional anionic cosmetic active agent, for example, dyes, conditioners, moisturizers, 
emollients, and sunscreens. 

[019] Also disclosed herein are compounds of formula (II), wherein said 
compounds are poly-N-e- and poly-N-oc-lysine and ornithine derivatives containing a thiol 
function: 



(R') p — NH— (CH 2 )-CH— C 

NH 

(R) D 



(ii) 



m 



wherein 
n is 3 or 4, 

P is different from P', P and P' are 0 or 1 , and 
wherein 

• when P' is 0, then the adjacent -NH group is engaged in an N-e polymerization, 

• when P is 0, then the adjacent -NH group is engaged in an N-a polymerization; and 

• when P or P' is 1 , then R or FT is chosen from A'-SH 
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o 



n 




SH 



wherein A* is chosen from compounds of formula: 



• wherein R 1s R 2 , R3, and R 4 , which may be identical or different, are chosen from 
hydrogen, and -COOH, -OH, -NH 2 , alkyl(C-1 to C-8)amino, acyl(C-1 to C-8)amino, 
acyl(C-1 to C-8)oxy, alkyl(C-1 to C-8)oxycarbonylamino, alkyl(C-1 to C- 
8)aminocarbonyloxy, halo, and alkyl(C-1 to C-8)aminocarbonyl radicals; 

• wherein q ranges from 1 to 36, for example from 3 to 28, and further for example, 
from 5 to 26; 

wherein R or R' may also be chosen from, in part: 
NH 

hydrogen, — c — NH 2 an ^ sa ' ts thereof, and 
— C— NH— C— NhL 



• m ranges from 3 to 1 0,000. 

[020] For example, in the compound of formula (II), the degree of grafting of thiol 
function may be greater than or equal to 1%. 

[021] The present disclosure also relates to cosmetic compositions comprising, in 
a cosmetically acceptable medium, at least one compound of formula (II). 

[022] In the compositions in accordance with the disclosure, the at least one 
compound of formula (II) is, for example, present in an amount ranging from 0.05% to 30% 



ii 
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NH 



NH 



and salts thereof; and 



6 



Attorney Docket No. 05725.1286-00000 



by weight, for example, from 0.1% to 15% by weight, and further for example, from 0.25% 
to 10% by weight, relative to the total weight of the composition. 

[023] In accordance with yet another aspect of the disclosure, the composition 
may further comprise conventional cosmetic additives chosen from fixing polymers; 
thickeners; anionic, nonionic, cationic and amphoteric surfactants; fragrances; preserving 
agents; proteins; unreactive vitamins; unreactive provitamins; anionic, nonionic, cationic 
and amphoteric non-fixing polymers; mineral, plant and synthetic oils; volatile and non- 
volatile, linear and cyclic, modified and unmodified silicones; pH regulators; oxidizing 
agents; reducing agents; catalysts; and any other additive conventionally used in cosmetic 
compositions intended to be applied to keratin materials, for example, to the hair. 

[024] The cosmetically acceptable medium, for example, is chosen from water 
and at least one cosmetically acceptable solvent, such as alcohols, esters, ketones, cyclic 
volatile silicones, and water-solvent mixtures. These solvents, for example, may be chosen 
from C1-C4 alcohols. 

[025] When the composition disclosed herein is packaged in an aerosol device, 
the composition comprises at least one propellant, optionally chosen from volatile 
hydrocarbons such as n-butane, propane, isobutane, pentane, and halohydrocarbons. The 
propellant may also be chosen from carbon dioxide, nitrous oxide, dimethyl ether (DME), 
nitrogen, and compressed air. Mixtures of propellants may also be used. For example, the 
propellant may be dimethyl ether. 

[026] In one embodiment, the propellant is present in the composition in an 
amount ranging from 5% to 90% by weight, and for example, from 10% to 60% by weight, 
relative to the total weight of the composition in the aerosol device. 
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[027] The compositions in accordance with the disclosure may be applied, for 
example, to dry or wet hair. 

[028] The compounds of formula (II), are prepared by reaction, under an inert 
atmosphere, for example, of poly-N-e-lysine supplied, for example, by the company Chisso 
or of poly-N-e-lysine containing a guanidine or biguanide function, with a thiolactone such 
as N-acetylhomocysteinethiolactone supplied, for example, by the company Fluka. The 
reaction time may, for example, range from 30 minutes to 24 hours. Further, the reaction 
temperature may range from 0° to 80°C. The polylysines may optionally be partially 
salified. 

[029] The composition of the disclosure may be for cosmetic or pharmaceutical 
use, such as for cosmetic use. Thus, the composition should comprise a non-toxic 
physiologically acceptable medium capable of being applied to the skin, the integuments, 
and the lips of human beings. For the purposes of the disclosure the term "cosmetic" 
means a composition of pleasant appearance, odor, and feel. 

[030] For example, the composition for application to the scalp or the hair may be 
in the form of a hair care lotion, for example, for daily or twice-weekly application, a 
shampoo or a hair conditioner, further for example, for twice-weekly or weekly application, 
a liquid or solid scalp cleansing soap for daily application, a product for shaping the 
hairstyle (lacquer, hair setting product or styling gel), a treatment mask, and a foaming gel 
or cream for cleansing the hair. The disclosed composition may also be in the form of a 
hair dye or hair mascara that may be applied with a brush or a comb. 

[031] Another aspect of the disclosure relates to the use of the compounds of 
formula (II), in cosmetics, applied, for example,to the skin, the nails, and/or keratin fibers. 
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[032] For example, the compound of formula (II) may be present in a nail varnish, 
a skincare product, a makeup product, an anti-ageing product, or a hair-shaping, hair care 
or hair-coloring product. 

[033] The disclosure will be illustrated more fully with the aid of the non-limiting 
examples that follow. 

[034] Other than in the examples, or where otherwise indicated, all numbers 
expressing quantities of ingredients, reaction conditions, and so forth used in the 
specification and claims are to be understood as being modified in all instances by the term 
"about." Accordingly, unless indicated to the contrary, the numerical parameters set forth in 
the following specification and attached claims are approximations that may vary 
depending upon the desired properties sought to be obtained herein. At the very least, and 
not as an attempt to limit the application of the doctrine of equivalents to the scope of the 
claims, each numerical parameter should be construed in light of the number of significant 
digits and ordinary rounding approaches. 

[035] Notwithstanding that the numerical ranges and parameters setting forth the 
broad scope are approximations, the numerical values set forth in the specific examples 
are reported as precisely as possible. Any numerical value, however, inherently contain 
certain errors necessarily resulting from the standard deviation found in their respective 
testing measurements. The following examples are intended to illustrate the invention 
without limiting the scope as a result. 
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EXAMPLES 

[036] Three polylysines of formula (II) and of L configuration in accordance with 
the invention, referred to as Examples 1 , 2, and 3, were prepared. 
Example 1 : Structure (II) 

O 

n = 4, p' = 0, p = 1 , R = — C— CH — (CH 2 ) 2 — SH 

NHAc 

with a degree of grafting of 10% (residue R = H), mean m = 37. 
Example 2 : Structure (II) 

O 

II 

n = 4, p' = 0, p = 1 , R = — C— CH — (CH 2 ) 2 — SH 



NHAc 

with a degree of grafting of 30% (residue R = H), mean m = 37. 
Example 3 : Structure (II) 

0 NH 

II II 
n = 4, p' = 0, p = 1 , R =— C— CH— (CH 2 )— SH (30%), -C-NH 2 (30%), residue R=H 

NHAc 

the structure being partially salified (HCI). 
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Synthesis of Example 1 

[037] 25 g of an aqueous solution of polylysine from Chisso (containing 25% A.M., 
mean mass 4700) and 0.782 g of N-acetylhomocysteinethiolactone were placed in a 
reactor. 

Procedure 

[038] The polylysine solution was degassed by sparging with argon. 

[039] The N-acetylhomocysteinethiolactone was added portion wise, waiting for 
the dissolution of the reagent between each addition, to the polylysine solution with stirring, 
at room temperature and under argon. The mixture was stirred under argon for 24 hours, 
while monitoring by Thin Layer Chromatography (TLC) (CH 2 CI 2 /MeOH/NH 3 (15/4/1)) the 
disappearance of the reagent and the appearance of the thiol function on the polymer, 
which does not migrate, by revelation with sodium nitroprusside. 

[040] The 13 C nuclear magnetic resonance (NMR) analysis was in accordance 
with the expected structure. 

[041] Example 2 was prepared according to the same procedure as Example 1 , 
increasing the amount of N-acetylhomocysteinethiolactone (2.35 g). 

[042] Remanence after 10 shampoo washes is observed for Examples 1 and 2. 

[043] Example 3: (Polylysine, 30% aminated and guanylated and 30% thiolated). 

[044] 12 g of polylysine solution were partially salified with 0.5 ml of concentrated 
hydrochloric acid; after addition of 1.04 g of 1-H-pyrazolecarboxamidine 
monohydrochloride, the reaction medium was heated at 40°C for 2 hours with stirring (the 
reaction was monitored by 1 H NMR). 
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[045] After extraction of the pyrazole with ethyl ether and degassing under argon, 
1.13 g of N-acetylhomocysteinethiolactone were added to the aqueous solution, still under 
argon; the mixture was stirred under argon at 40°C for 16 hours (the reaction was 
monitored by NMR and TLC) and the pH of the solution was then brought to 5 by adding 
concentrated HCI. 

[046] The proton and 13 C NMR analyses were in accordance with the expected 
hydrochloride structure. 
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